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TITLE OF THE INVENTION 

IMAGE DISPLAY METHOD, APPARATUS, PROGRAM AND STORAGE 

MEDIUM 
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CLAIM OF PRIORITY 

The present application claims priority under 35 
U.S.C. S119 from Japanese Patent Application No. 2002- 
10 337805, entitled "An Image Display Method and 

Apparatus, A Computer Program, A Computer -Readable 
Recording Medium" and filed on November 21, 2002, the 
entire contents of which are hereby incorporated by 
reference herein. 
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FIELD OF THE INVENTION 

This invention relates to an image display method, 
apparatus, program and storage medium. 

BACKGROUND OF THE INVENTION 



Images for medical use include X-ray images for 
medical use, CT-scan images and MRI images. These 
25 conventional images are captured by a film- screen 
photographic apparatus . 

When medical images are read and interpreted, the 
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physician performs this operation upon hanging the 
film on a view box (a back-lit film hanging box). The 
order in which the Images are hung is referred to as 
the "hanging format" and differs depending upon the 
5 institute, the examination particulars and the 

personal preference of the physician. The hanging 
format is very important in terms of achieving highly 
accurate diagnosis . The importance of the hanging 
format is widely recognized. At medical 

10 establishments in the USA, for example, a specially 
appointed worker is employed to hang the film. 

In line with the international standard DICOM 
(Digital Information and Communication in Medicine) 
relating to the digitization of medical images, the 

15 MIPS (Medical Image Processing System) standard has 
been set up by the Japan Industrial Association of 
Radiological Systems (J IRA) in Japan, where the 
digitization of medical images is being forwarded. 

Against this background, there has been developed 

20 an X-ray digital photography apparatus for detecting 
and generating medical X-ray images as digital data. 
For example, there is an X-ray photography apparatus 
that employs a solid-state image sensing device for 
outputting an analog signal conforming to the strength 

25 of detected X rays, and a flat sensor panel for 

obtaining digital data by subjecting the analog signal 
to an A/D conversion. This X-ray digital photography 
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apparatus is smaller tlian the conventional photography 
apparatus and is capable of reducing the amount of 
radiation to which the patient is exposed. For these 
and other reasons, the apparatus is starting to be 
5 used more actively. 

In an X-ray digital photography apparatus, 
medical images are recorded not on film but as digital 
data and the recorded digital data is displayed on a 
monitor. Often the display layout is set beforehand 

10 according to the type of examination. The setting 
operation is not only complicated but also does not 
provide much leeway for reflecting the preferences of 
the physician. 

Accordingly, the specification of Japanese Patent 

15 Application Laid-open No. 5-56953 proposes a display 
system in which medical images are displayed and laid 
out automatically for each type of examination based 
upon direction of photography and procedure. 

In this conventional display system, however, it 

20 is necessary to set the display layout in advance and 
the setting operation is complicated. 

SUMMARY OF THE INVENTION 

25 Accordingly, an object of the present invention 

is to facilitate a setting operation relating to the 
displaying and laying out of medical and other images. 
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and to so arrange It that the layout will reflect the 
preferences of the observer, such as the person (the 
user) reading the Image. 

According to the present invention, the foregoing 
5 object is attained by providing an image display 
method for displaying images of a prescribed 
combination in image layout formats of a plurality of 
types, comprising: a frequency storage step of 
storing frequency of use with respect to a prescribed 

10 format from among the image layout formats of the 
plurality of types; a setting step of setting the 
image layout format, which is used in displaying the 
prescribed combination of images , based upon the 
frequency of use that has been stored; and a display 

15 step of displaying the- prescribed combination of 

images on a display in the image layout format that 
has been set . 

Further, according to the present invention, the 
foregoing object is attained by providing an image 

20 display apparatus comprising: a display for 

displaying images; a processor for setting a layout of 
images on the display; and a frequency storage unit 
for storing frequency of use of a layout foarmat of the 
images; wherein the processor sets a layout format of 

25 images based upon the frequency of use. 

Further, according to the present invention, the 
above -described image display method is implemented 
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also by a program for executing the method on a 
computer. 

Other features and advantages of the present 
invention will be apparent from the following 
5 description taken in conjunction with the accompanying 
drawings, in which like reference characters designate 
the same or similar parts throughout the figures 
thereof . 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorporated 
in and constitute a part of the specification, 
illustrate embodiments of the invention and, together 
15 with the description, serve to explain the principles 
of the invention . 

Fig. 1 is a diagram illustrating a first 
embodiment of a medical dLmage display apparatus 
according to the present invention; 
20 Fig. 2 is a block diagram illustrating the 

internal structure of the medical image display 
apparatus shown in Fig. 1; 

Fig. 3 is a functional block diagram illustrating 
the function of the medical image display apparatus 
25 shown in Fig. 2; 
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Fig. 4 Is a front view illustrating a display 
setting screen in the medical image display apparatus 
shown in Fig. 2; 

Fig. 5 is a front view illustrating an 
5 examination -type display screen in the medical image 
display apparatus shown in Fig. 2; 

Fig. 6 is a front view illustrating a' patient-by- 
patient display screen in the medical image display 
apparatus shown in Fig . 2 ; 
10 Fig. 7 is a front view illustrating a manual- 

layout screen in the medical image display apparatus 
shown in Fig. 2; 

Fig. 8 is a front view illustrating a layout type 
of one image on the screens of Figs . 5 to 7 ; 
15 Fig. 9 is a front view illustrating a layout type 

of two images disposed horizontally on the screens of 
Figs. 5 to 7; 

Fig. 10 is a front view illustrating a layout 
type of two images disposed vertically on the screens 
20 of Figs. 5 to 7 ; 

Fig. 11 is a front view illustrating layout type 
of four images on the screens of Figs. 5 to 7; 

Fig. 12 is a flowchart illustrating a medical 
image display method executed by the medical image 
25 display apparatus shown in Fig. 2; 

Fig. 13 is a flowchart illustrating processing of 
a display and option processing step in Fig. 12; 
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Fig. 14 is a flowchart illustrating processing 
relating to a frequency storage table processing step 
in Fig. 13; 

Fig. 15 illustrates the frequency storage table; 

Fig. 16 is a flowchart illustrating processing of 
a storage mode setting processing step in Fig. 13; 

Fig. 17 is a conceptual view illustrating the 
data structure of medical data in the medical image 
display apparatus shown in Fig. 2; and 

Fig. 18 is a diagram illustrating a second 
embodiment of a medical image display apparatus 
according to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Reference will now be given to the drawings to 
describe embodiments in which an image display method, 
apparatus , program and storage medium according to the 
present invention are applied to medical images . 

[First Embodiment] 

Fig. 1 is a diagram illustrating a first 
embodiment of a medical image display apparatus 
according to the present invention. 

As shown in Fig . 1 , a medical image display 
apparatus 110 is connected to medical image generating 
units 130, 140, 150 and a medical data server 160 via 
a local -area network (LAN) 100. The medical image 
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generating units 130 and 140 are, e.g., a CT scan unit 
and an MRI unit, respectively, and the medical image 
generating unit 150 is, e.g., an X-ray photography 
unit . 

5 Medical images generated by the medical image 

generating units 130, 140, 150 are transmitted to the 
medical image display apparatus 110 directly or upon 
being stored temporarily in the medical data server 
160. Medical images that have been transmitted 

10 directly to the medical image display apparatus 110 

are archived on a storage medium in the medical image 
display apparatus 110. 

The medical image display apparatus 110 has a 
high-definition color liquid crystal monitor 120 that 

15 is capable of displaying a medical image at a high 
definition. A medical image display apparatus 180 
having a monochrome monitor 170 also may be used. 

The medical image display apparatus 110 displays 
the received medical images in response to a command 

20 from the reader (observer) (not shown) so that the 
reader (observer) may interpret the images. 

Fig. 2 is a block diagram illustrating the 
internal structure of the medical image display 
apparatus shown in Fig . 1 - As shown in Fig . 2 , the 

25 medical image display apparatus 110 includes a CPU 210, 
a RAM 220, a ROM 230, a communication interface 240 
and input means 260 connected to a bus 200. Output 
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units such as the high-definition color liquid- crystal 
monitor 120 and a printer 250 are connected to the bus 
200 via suitable interfaces. The input means include 
a keyboard, a pointing device and a microphone, etc. 
5 The CPU 210 is used to control the overall 

medical image display apparatus 110 and to control the 
output units, and the control program thereof is 
stored in the ROM 230. The communication interface 
240, which controls communication based upon the LAN 

10 100, sends and receives medical images and other data 
to and from the medical image generating units 130, 
140, 150 and medical data server 160 as appropriate. 

Fig. 3 is a functional block diagram illustrating 
the functions of the medical image display apparatus. 

15 As shown in Fig. 3, the medical image display 

apparatus 110 displays medical images and other 
medical data on a display unit 300 (which corresponds 
to the high-definition color liquid-crystal monitor 
120 of Fig. 1). Connected to the display unit 300 are 

20 an image storage unit 310 (which corresponds to the 

server 160 in Fig. 1) for storing medical images, and 
processing means (processor) 320 (which corresponds to 
the CPU 210 in Fig. 2). Connected to the processing 
means (processor) 320 is a user interface 330, which 

25 the reader (observer) uses to control the processing 
means (processor) 320 to execute processing for 
commanding the display of medical images, for changing 
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a display layout, etc. A frequency storage unit 340 
and a mode storage unit 350 (both of which correspond 
to the server 160 in Fig. 1) are connected to the 
processing means (processor) 320. When medical images 
5 have been displayed, the frequency storage unit 340 
stores the frequency (frequency of use) with which 
this type of layout has been displayed. (Type of 
layout refers to the combination of positions at which 
one or a plurality of images are displayed on the 

10 screen, e.g., two images arranged horizontally, two 

images arranged vertically, four images consisting of 
two images disposed above two other images , etc . ) . 
Furthermore, the position of each image is not fixed 
even in the same type of layout . For example , whether 

15 a certain image of two horizontally disposed images is 
to be placed at the left or right can be selected. A 
layout type in which the position of each image has 
been specified shall be referred to as a "record" . 
The timing at which the frequency of use is 

20 updated in the frequency storage unit 340 can be set 
in various ways, as indicated by (1) to (4) below. 

( 1 ) The timing can be that at which an image is 
displayed (this is a start mode). 

(2) The timing can be that at which an image is 
25 displayed and that at which the image layout is 

changed. A change in image layout is the point in 
time at which an operation is performed to change the 



- 10 - 



CFM03309US / P203-0454US 



layout of Images being displayed (this Is a 
start/change mode). 

(3) The timing can be that at which the display 
step ends. That Is, this Is the point In time at 

5 which the Interpreting of a displayed Image Is 
finished (this Is an end mode). 

(4) The timing can be that at which the reader 
(observer) performs an operation to count the 
frequency of use of an Image layout. That Is, this Is 

10 the point In time at which the reader (observer) 

performs a prescribed frequency counting operation, 
such as the clicking an on-screen button 507 (see Fig. 
5) for storing the layout type (this Is a designate 
mode ) . 

15 These frequency update timings shall be referred 

to as "storage modes". 

If management of frequency of use In the 
frequency storage unit 340 Is performed for each 
Individual reader (observer), the preferences of the 

20 reader (observer) can be reflected. However, It Is 

also possible to store frequencies of use collectively 
without distinguishing a plurality of readers 
(observers) or all readers (observers) from each other. 
In this case, the storage capacity required of the 

25 frequency storage unit 340 can be reduced. 

The mode storage unit 350 stores storage modes. 
For example, the types of storage modes [the above - 
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mentioned modes (1) to (4) according to this 
embodiment] and the type of mode currently selected 
are stored in the mode storage unit 350. In addition, 
it may be so arranged that a history of modes selected 
5 in the past is stored in the mode storage unit 350. 

The medical image display apparatus 110 sets the 
display layout of medical images automatically based 
upon the frequency of use the layout type. There is a 
good possibility that a layout type having a high 

10 frequency of use will reflect the preference of the 

reader (observer). If this layout type is used as is, 
or if the layout type is decided only by a minor 
change, this will facilitate the setting operation 
relating to display layout. 

15 Fig. 4 is a front view illustrating a display 

setting screen in the medical image display apparatus 
of Fig. 2. The display setting screen shown in Fig. 4 
makes it possible for various settings relating to 
display of medical images to be performed using the 

20 medical image display apparatus 110. It should be 
noted that since initial values have been set 
beforehand on the display setting screen, a transition 
can be made to display of medical images without 
making any inputs. 

25 The display setting screen is provided with a 

display format selecting airea 401, a patient 
specifying area 402, a physician specifying area 403, 
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an examination type specifying area 404, a storage 
mode specifying area 405 and a manual layout button 
406. 

The display format selecting area 401 Is used to 
5 select whether medical Images are to be displayed per 
Identical examination (this Is an examination type 
display) or on a per-patlent basis (this Is a patlent- 
by-patlent display) . With the patient -by-patient 
display, medical Images of a plurality of different 

10 examinations regarding one patient can be displayed. 
The initial display is the examination type display. 

The patient specifying area 402 is provided with 
boxes in which it is possible to enter patient ID, 
name and sex. A patient can be specified by making 

15 entries in these boxes. If a partial entry is made 

with regard to any of the patient ID, name and sex and 
a search button 407 is clicked, relevant patient names 
will be displayed. A patient can be specified from 
these search results . 

20 The physician specifying area 403 is provided 

with boxes in which physician ID and name can be 
entered. A physician can be specified by making 
entries in these boxes. If a partial entry is made 
with regard to physician ID or name and a search 

25 button 408 is clicked, relevant physician names will 

be displayed. A physician can be specified from these 
search results . 
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The examination type specifying area 404 is 
provided with a plurality of boxes in which types of 
examination can be entered. A type of examination can 
be specified by making entries in these boxes . Each 
5 box is capable of displaying a list of examination 

types as by a pull-down menu, and an examination type 
can be selected from the list. Furthermore, an all- 
types button 409 for specifying all types of 
examinations is provided. 
10 ' The storage mode specifying area 405 makes it 

possible to select any one of a start mode, 
start /change mode, end mode and designate mode by 
using radio buttons or the like. 

In the start mode, the frequency of use of an 
15 image- layout record prevailing at the moment display 
of medical images starts is counted. 

In the start /change mode, the frequency of use of 
an image- layout record is counted at the moment the 
above-mentioned images are displayed and at the moment 
20 an operation is performed to change the layout of 
images being displayed. 

In the end mode, the frequency of use of an 
image -layout record is counted at the moment the 
display of images currently being displayed is 
25 terminated. 

In the designate mode, the frequency of use of an 
image- layout record is counted at the moment the 
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reader (observer) performs an operation to count the 
frequency of use of an Image layout, i.e., at the 
moment the reader (observer) performs a prescribed 
frequency counting operation such as the clicking of 
5 an on-screen button. 

The manual layout button 406 makes it possible 
for the reader (observer) to define a new layout^ type. 

Fig. 5 is a front view illustrating a screen for 
displaying type of examination in the medical image 
10 display apparatus of Fig. 2. In the display of 

examination type shown in Fig. 5, the following are 
displayed on the screen: medical Images 501, an 
indication 502 of examination date and type, a patient 
indication 503, layout- type change buttons 504, a 
15 priority change button 505, a priority confirmation 
area 506, a layout-type store button 507 and a 
storage-mode change button 508. 

The medical images 501 are displayed in a number 
and layout set by the layout-type change buttons 504. 
20 Two images have been laid out horizontally on the 
screen in Fig. 5. 

The indication 502 of examination date and type 
presents a display of the date on which the medical 
images 501 were generated as well as of the type of 
25 examination. The type of examination relating to the 
medical images 501 in Fig. 5 is an examination of the 
front and side of the chest. Since the display of 
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examination type is a display of medical Images 
pertaining to one and the same examination, the 
Indication 502 of examination date and type is 
displayed at the uppermost part of the screen. 
5 The patient indication 503 displays the patient 

ID, patient name, sex and date of birth. This 
information is based upon the DICOM standard. 

The layout-type change buttons 504 display 
buttons having a rectangular shape, a rectangular 

10 shape split vertically into two halves, a rectangular 
shape split horizontally into two halves and a 
rectangular shape split into four quadrants. These 
are for selecting layout types for one image, two 
images disposed horizontally, two images disposed 

15 vertically and four images, respectively. In Fig. 5, 
the button having the rectangular shape split 
vertically into two halves is highlighted to indicate 
that the layout type for two horizontally disposed 
images has been selected. 

20 The priority change button 505 is a button which, 

when the storage mode is the designate mode, makes it 
possible to set the frequency of use of the layout 
type to be selected. The priority confirmation area 
506 displays the set frequency for confirmation 

25 purposes. In Fig. 5, the fact that the layout type of 
the second frequency of use is selected from among the 
four levels of frequency is indicated by a "2/4" 



- 16 - 



CFM03309US / P203-0454US 



display. By virtue of this display, the fact that the 
highlighted horizontal two -image display has the 
second highest frequency of use can readily be 
ascertained by the user. 
5 The arrangement is such that if the priority is 

changed by the priority change button 505, this change 
is accompanied by a change in the layout type 
indicated eunong the buttons 504. In other words, the 
priority change button 505 is linked to the layout - 

10 type change buttons 504. For example, if the "2/4" 
indication currently being displayed is changed to 
"3/4" (selection of the layout type having the third 
highest frequency of use) , then the highlighted layout 
type among the layout-type change buttons 504 also 

15 changes in operative association with the above change. 
Accordingly, the reader (observer) can select the 
layout type using any of the layout -type change 
buttons 504 and the priority change button 505. 
The layout-type store button 507 is for 

20 designating that the layout type of the medical images 
currently being displayed is to be added to the 
frequency of use. 

The storage -mode change button 508 is a button 
for changing the storage mode. 

25 Fig. 6 is a front view illustrating a patient -by- 

patient display screen in the medical image display 
apparatus shown in Fig. 2. The patient -by-patient 
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display in Fig. 6 displays the following on the 
screen: medical images 601, a patient indication 602, 
an indication 603 of examination date and examination 
type, layout-type change buttons 604, a priority 
5 change button 605, a priority confirmation area 606, a 
layout- type store button 607 and a storage-mode change 
button 608, 

In the pat lent -by -pat lent display, a plurality of 
different medical images are displayed with regard to 

10 one person and therefore an examination date and 

examination type are assigned for each medical image. 
Further, the patient indication 602 comprising the 
patient ID, patient neune, sex and date of birth is 
displayed at the uppermost part of the screen. 

15 The layout-type change buttons 604, priority 

change button 605, priority confirmation area 606, 
layout -type store button 607 and storage -mode change 
button 608 are similar to the layout-type change 
button 504, priority change button 505, priority 

20 confirmation area 506, layout-type store button 507 

and storage-mode change button 508 of Fig. 5 and need 
not be described again. 

Fig. 7 is a front view illustrating a manual 
layout screen in the medical image display apparatus 

25 shown in Fig. 2. The manual layout screen of Fig. 7 
is displayed when the manual layout button 406 is 
pressed in Fig. 4. 
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The title "MANUAL LAYOUT" is displayed at the 
uppermost part of the manual display screen, which is 
further provided with medical images 701, an 
indication 702 of exaunination date, examination type 
5 and patient, layout-type change buttons 703 and a 
layout change button 704. 

Buttons for two horizontally disposed images, two 
vertically disposed images and four images are 
displayed as the layout-type change buttons 703, and 

10 the image positions on each of the buttons are 
assigned image numbers . 

The medical images 701 are furnished with number 
display boxes 705, which display numbers corresponding 
to the image numbers of the layout -type change buttons 

15 703, and image neunes 706. By changing the numbers in 
the number display boxes 705, the reader (observer) 
can change the images displayed at these positions . A 
number can be changed through a method such as 
clicking the number by a pointing device such as a 

20 mouse to establish the input mode and then entering 
the new value from a keyboard. A new layout type is 
generated by changing all images to numbers exhibiting 
consistency and performing a confirmation operation 
such as pressing the layout change button 704. As a 

25 result, the layout of images in the same layout type 

can be changed freely and the preference of the reader 
(observer) can be generated directly. 
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Fig. 8 Is a front view illustrating a layout type 
of one image on the screens of Figs, 5 to 7. With the 
layout type for displaying one image in Fig. 8, a 
single medical image 801 is displayed over 
5 substantially the entire screen and the title is 
displayed at the top of the screen. 

Fig. 9 is a front view illustrating a layout type 
of two images disposed horizontally on the screens of 
Figs. 5 to 7 . With the layout type for displaying two 

10 horizontally disposed images in Fig. 9, two medical 
images 901, 902 are displayed horizontally side by 
side, as mentioned above, and the title is displayed 
at the top of the screen. 

Fig. 10 is a front view illustrating a layout 

15 type of two images disposed vertically on the screens 
of Figs. 5 to 7. With the layout type for displaying 
two horizontally disposed images in Fig. 10, two 
medical images 1001, 1002 are displayed vertically one 
above the other and the title is displayed at the top 

20 of the screen. 

Fig. 11 is a front view illustrating layout type 
of four images on the screens of Figs . 5 to 7 . With 
the layout type for displaying four images in Fig. 11, 
four medical images 1101 to 1104 are displayed with 

25 two images 1101, 1102 disposed above two other images 
1103, 1104, respectively. 



- 20 - 



CFM03309US / P203-0454US 



Fig. 17 is a conceptual view illustrating the 
data structure of medical data in the medical image 
display apparatus shown in Fig. 2. The medical image 
display apparatus 110 manages medical data that is 
5 based upon the DICOM standard. The medical data 
comprises four layers, namely patient data (data 
indicative of the person undergoing diagnosis) Dl, 
examination data D2, series data D3 and medical image 
data D4 . One or multiple items of excunination data 

10 (Til to Tiu) correspond to each item of patient data 
(e.g., patient Pi), one or multiple items of 
examination data (Sijl to Sijv) correspond to each 
item of examination data (e.g., exeunination Ti j ) , and 
one or multiple items of medical image data (IMijkl to 

15 IMiJkw) correspond to each item of series data (e.g., 
exeunination Sijk) . Each item of examination data 
comprises diagnostic results, etc., for every periodic 
physical examination, and results of interpretation 
are included in the examination data (Til to Tiu). 

20 The series data includes results of different tests 

such as of the chest and abdomen performed in a single 
examination. One or a plurality of images correspond 
to each item of series data. 

An embodiment of a medical image display method 

25 executed in the medical image display apparatus 110 

will now be described with reference to Figs. 12 to 16. 
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Fig. 12 is a flowchart illustrating a medical 
image display method executed by the medical image 
display apparatus shown in Fig. 2. 

The medical image display method shown in the 
5 flowchart of Fig, 12 is as follows: 

Step S1201: It is determined whether "MANUAL 
LAYOUT" on the display setting screen of Fig. 4 has 
been selected. If the manual layout has been selected, 
manual layout processing (the manual layout screen of 
10 Fig. 7) is executed at step S1205. If the manual 

layout has not been selected, control proceeds to step 
S1202. 

Step S1202: It is determined whether a display 
format selection (transition to the patient -by-patient 

15 display) on the display setting screen of Fig. 4 has 
been made. If a transition has been made to the 
patient -by-patient display, control proceeds to step 
S1203. If a transition has not been made to the 
patient -by-patient display, control proceeds to step 

20 S1206. 

Step S1203: It is determined whether selection 
of a patient and excunination type has been selected in 
response to a transition to the patient -by-patient 
display. If selection of a patient and exeimination 
25 type has been made, control proceeds to step S1204. 

If selection of a patient and examination type has not 
been made, control proceeds to step S1207. 
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Step S1204: Display and option processing is 
executed. The details are illustrated in Fig. 13. 

Step S1205: Processing for the manual layout is 
executed. 

5 Step S1206: It is determined whether waiting 

time for input on the display setting screen has 
elapsed. If waiting time has not elapsed, control 
returns to step S1201. If waiting time has elapsed, 
processing is exited. 

10 Step S1207: It is determined whether waiting 

time for input on the display setting screen has 
elapsed. If waiting time has not elapsed, control 
returns to step S1201. If waiting time has elapsed, 
processing is exited. 

15 Fig. 13 is a flowchart illustrating processing of 

a display and option processing step in Fig. 12. The 
content of manual processing shown in the flowchart of 
Fig. 13 is as follows: 

Step S1301: An image group number (represented 

20 by "i") of medical images to be displayed in the 
manual layout is initialized to "1" and control 
proceeds to step S1302. 

Step S1302: Initial values of layout type, 
priority and storage mode are set. 

25 Step S1303: The "i"th group of medical images is 

displayed. 
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Step S1304: Processing relating to the frequency 
storage table Is executed and control proceeds to step 
S1305. The details of processing relating to the 
frequency storage table are shown in Fig. 14. 
5 Step S1305: It is determined whether a change 

has been made to layout type in Figs . 5 and 6 . If a 
change in layout type has been made, control proceeds 
to step S1306. If a change has not been made, control 
proceeds to step S1307. 
10 Step S1306: Processing for changing the layout 

type is executed and control proceeds to step S1307. 

Step S1307: It is determined whether a change 
has been made to priority in Figs . 5 and 6 . If a 
change in priority has been made, control proceeds to 
15 step S1308. If a change has not been made, control 
proceeds to step S1309. 

Step S1308: Processing for changing priority is 
executed and control proceeds to step S1309. 

Step S1309: It is determined whether a change 
20 has been made to storage mode in Figs. 5 and 6. If a 
change in storage mode has been made, control proceeds 
to step S1310. If a change has not been made, control 
proceeds to step S1311. 

Step S1310: Processing for changing storage mode 
25 is executed and control proceeds to step S1311. 

Step S1311: It is determined whether the layout- 
type store button 507 of Figs. 5 and 6 has been 
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clicked. If the button 507 has been clicked, control 
proceeds to step S1312. If the button has not been 
clicked, control proceeds to step S1313. 

Step S1312: Processing for storing the layout 
5 type is executed and control proceeds to step S1313, 
That is, the layout type of medical images currently 
being displayed is added to the frequency at step 
S1312. 

Step S1313: It is determined whether an image 
10 group number has been specified. Control returns to 
step S1303 if the image group number has been 
specified and proceeds to step S1314 if this number 
has not been specified. 

Step S1314: It is determined whether end of 
15 processing has been selected. Processing is exited if 
end of processing has been selected and control 
proceeds to step S1315 if processing end has not been 
selected. 

Step S1315: It is determined whether standby 
20 time for display and option processing has elapsed. 

If the standby time has elapsed, processing is exited. 
If the standby time has not elapsed, control proceeds 
to step S1316. 

Step S1316: The number of the image group 
25 displayed is incremented and control proceeds to step 
S1316. 
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Step S1317: Processing is exited if display of 
all image groups has been completed, and control 
returns to step S1303 if a group of images to be 
displayed remains . 
5 Fig. 14 is a flowchart illustrating processing 

relating to the frequency storage table processing 
step in Fig. 13. The content of processing of the 
flowchart of Fig. 14 relating to the frequency storage 
table is as follows : 

10 Step S1401: Examination type, layout type and 

image type of a medical image are acquired at a 
predetermined timing and then control proceeds to step 
S1402. By exiting this step, addition of a new record 
to the frequency storage table at step S1408 below or 

15 frequency addition in the frequency storage table at 
step S1409 below is executed. The timings of 
frequency update are as described in connection with 
the storage mode specifying area 405, namely the four 
above-mentioned mode, i.e., the start mode, 

20 start/change mode, end mode and designate mode. 

Step S1402: It is determined whether an option 
for setting the maximum value (M) of number of 
frequency ranks has been turned on. Control proceeds 
to step S1403 when the option is ON and to step S1404 

25 when the option is not ON (i.e., when the option is 
OFF) . 
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Step S1403: The reader (observer) is capable of 
setting a maximum value M (the denominator o£ the 
priority In Figs . 5 and 6 ) on the number of frequency 
ranks when evaluating the frequency storage table (Fig. 
5 15). If processing for setting M (setting M or 

exiting processing without setting M) is terminated, 
control proceeds to step S1404. In the evaluation of 
frequency rank, a record having a rank greater than M 
is Ignored. Further, if M=l has been set, the 
10 frequency ranks of all layout types are treated as 

being equal and the layout of the record used last is 
adopted. 

Step S1404: It is determined whether the mode is 
the designate mode. Control proceeds to step S1405 if 

15 the mode is the designate mode and processing is 
exited if the mode is not the designate mode. 

Step S1405: It is determined whether a frequency 
storage table relating to the layout type of the 
displayed medical Images exists . At the moment this 

20 system starts being used, a frequency storage table 
per se does not exist and a table is created as 
necessary. Control proceeds to step S1407 if a 
frequency storage table exists and to step S1406 if a 
frequency storage table does not exist . That is , 

25 according to this embodiment, control proceeds to step 
S1406 when the system is used the first time or when 
the system is used anew following deletion of a table 
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for some reason. In another mode of processing, it is 
of course permissible to prepare, from the start, a 
frequency storage table having information relating to 
all layout types. (In such case steps S1405 and S1406 
5 need not be taken into consideration.) 

Step S1406: A frequency storage table is 
generated anew and control proceeds to step S1407. 

Step S1407: It is determined whether a record of 
the same combination in the same layout type exists. 

10 Control proceeds to step S1409 if a record of the same 
combination exists and to step S1408 if such a record 
does not exist. 

Step S1408: If a record of the same combination 
does not exist, the record having the lowest frequency 

15 of use is erased and a record is added on anew. The 
frequency of use of the new record is made "1". 
Moreover, when there are plural records having the 
same frequency, the record which has been found last 
may be eliminated, or the oldest record may be 

20 eliminated based on information of date on which each 
record was updated last. 

Step S1409: Here "1" is added to the frequency 
of use to raise the priority. The frequency of use is 
the reader (observer) examination type. 

25 Fig. 15 illustrates the frequency storage table. 

In Fig. 15, a layout type of two horizontally disposed 
images or two vertically disposed images is used in 
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the examination type "EXAMINATION OF FRONT AND SIDE OF 
CHEST", by way of example. With regard to the image 
positions in each layout type, there are two types of 
layouts for the front and sides of the chest. In the 
5 case of two horizontally disposed images , the position 
on the left is referred to as position 1 and that on 
the right as position 2. In the case of two 
vertically disposed images, the upper position is 
referred to as position 1 and the lower position as 

10 position 2 . Which images are disposed at these 

positions are counted as a record. In the case of 
four images, the positions at the upper left, upper 
right, lower left and lower right are referred to as 
positions 1, 2, 3 and 4, respectively. In the case of 

15 one image, only position 1 exists. In the initial 
state, each of the image groups is disposed at 
positions 1, 2 or positions 1 to 4 in the order in 
which the images were generated. 

In the frequency storage table of Fig. 15, a 

20 record in which there are two horizontally disposed 
images and the side of the chest is disposed at 
position 1 has been recorded ten times, a record in 
which there are two horizontally disposed images and 
the front of the chest is disposed at position 1 has 

25 been recorded 12 times, a record in which there are 
two vertically disposed images and the front of the 
chest is disposed at position 1 has been recorded two 
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times , and a record of one Image has been recorded 
three times. On the basis of this Information, the 
record In which there are two horizontally disposed 
Images and the front of the chest Is disposed at 
5 position 1 has a frequency ranking of "1", the record 
In which there are two horizontally disposed Images 
and the side of the chest Is disposed at position 1 
has a frequency ranking of "2", the record of one 
Image has a frequency ranking of "3", and the record 

10 In which there are two vertically disposed Images and 
the front of the chest Is disposed at position 1 has a 
frequency ranking of " 4 " • 

Frequencies of use of layout types and records 
that have been selected by each of the readers 

15 (observers) (Indicated by A, B and C) are recorded In 
the frequency storage table and the rank of a 
frequency of use regarding each reader (observer) can 
be calculated. In a case where a reader (observer) 
has been specified, therefore, an Image layout In line 

20 with the preference of this reader (observer) can be 
selected Immediately. 

Furthermore, the Image layout used last by each 
reader (observer) Is recorded as final use In the 
frequency storage table under the name of the reader 

25 (observer), and the last Image layout regarding all 
readers (observers) Is recorded In the table as a 
symbol (e.g., a "O" symbol). If the storage mode is 
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the end mode, it is possible to select either the 
record that prevailed when the M=l setting was made 
without specifying the reader (observer), or the 
record that prevailed when the M=l setting was made 
5 upon specifying the reader (observer) . 

If the priority 1/4 is selected on the screen of 
Fig. 5 that displays the examination type, images will 
be displayed in the layout of the record of frequency 
ranking "1". If the priority 2/4 is selected, images 

10 will be displayed in the layout of the record of 

frequency ranking "2". It should be noted that the 
denominator "4" is the maximum value M of frequency 
ranks for which priority is to be evaluated. 

Medical images of a plurality of examination 

15 types are displayed on the patient -by-patient display 
screen of Fig. 6. On the other hand, medical images 
have their frequencies of use stored according to type 
of examination. Accordingly, the image layout having 
the highest frequency of use is selected from among 

20 image layouts of all examination types to be displayed. 

Fig. 16 is a flowchart illustrating processing of 
the storage mode setting processing step in Fig. 13. 
The processing shown in the flowchart of Fig. 16 for 
setting the storage mode is as follows : 

25 Step S1601: It is determined whether the start 

mode has been selected. Control proceeds to step 
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51602 if the start mode has been selected and to step 

51603 if the start mode has not been selected. 
Step S1602: The start mode is initiated and 

processing is exited. 
5 Step S1603: It is determined whether the 

start /change mode has been selected. Control proceeds 
to step S1604 if the start/change mode has been 
selected and to step S1605 if the start/change mode 
has not been selected. 
10 Step S1604: The start/change mode is initiated 

and processing is exited. 

Step S1605: It is determined whether the end 
mode has been selected. Control proceeds to step 
S1606 if the end mode has been selected and to step 
15 S1607 if the end mode has not been selected. 

Step S1606: The end mode is initiated and 
processing is exited. 

Step S1607: It is determined whether the 
designate mode has been selected. Control proceeds to 
20 step SI 608 if the designate mode has been selected and 
to step S1609 if the designate mode has not been 
selected. 

Step S1608: The designate mode is initiated and 
processing is exited. 
25 Step S1609: It is determined whether waiting 

time for setting of the storage mode has elapsed. 
Processing is exited directly if waiting time has 
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elapsed. If waiting time has not elapsed, control 
returns to step S1501. 
[ Program ] 

A program for executing the first embodiment of 
5 the medical image display method includes program code 
for executing the steps S1201 to S1207 in Fig. 12, 
steps .S1301 to S1317 in Fig. 13, steps S1401 to S1407 
in Fig. 14 and steps S1601 to S1609 in Fig. 16. 
[Storage medium] 
10 The medical image display method according to the 

present invention ccui be implemented by an apparatus 
other than the medical image display apparatus of Figs . 
2 to 3, e.g., by a general-purpose computer. In such 
case a control program provided by a storage medium or 
15 the like may be set in an external storage device of 
the general -purpose computer and the program may be 
executed by a CPU in response to a command from an 
operator or the like. 

[Second Embodiment] 
20 Fig. 18 is a diagram illustrating a second 

embodiment of a medical image display apparatus 
according to the present invention. Components 
identical with or corresponding to those of the first 
embodiment (Fig. 1) are designated by like reference 
25 characters and need not be described again. 

Medical image display apparatus 1110, 1120 in Fig. 
18 are connected to medical image generating units 
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1130^ 1140 and medical data servers 1150, 1160 via 
communication means such as the Internet IN. 

If the equipment Is connected In this manner via 
communication means. It Is possible to display medical 
5 Images generated remotely. In addition, medical data 
can be archived and managed at another facility. 

The medical data seirvers 1150, 1160 have a 
variety of applications . They can archive 
individually the medical data of individual patients 
10 or can partition and archive medical data regarding 

the same patient . A relational database is effective 
for use in the decentralized retention and management 
of the medical data. 

In accordance with this embodiment, the operation 
15 Involved in setting an image display layout is 
facilitated and it is possible to reflect the 
preferences of the observer in the layout . 

The present invention is not limited to the above 
embodiments, especially medical images, and various 
20 changes and modification can be made within the spirit 
and scope of the present invention. Therefore, to 
apprise the public of the scope of the present 
invention, the following claims are made. 
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